A glance at a physiographic map of the United States will serve to show the unique and interesting position occupied by the Ozark uplift with relation to the surrounding regions and the other major physiographic features of the United States. A vast unbroken plain extends between the foothills of the Appalachians in the east and the Rocky Mountains in the west, with a surface conforming generally to the horizontal or gently tilted strata that underlie it. These widespread rocky beds have been extensively disturbed and thrust up above the surrounding land only in the Ozark region and South Dakota's Black Hills. These areas are isolated and remote from both coast lines and other mountainous areas.
The supporting sparsely spaced oaks, with the ground covered with grass, and with little underbrush. He wrote of barrens, which were generally limited to rot k y areas, and of the apparent sterile nature of the soil which he thought probably caused the disappearance of some of the southern trees. The barrens supported a scanty growth of cedar.
Nut'tall (Palmer, 1927) , Featherstonhaugh (1835) and Davenport (1842) left records of travels in the Ozark Highlands similar to other early accounts.
To these early travellers, the country appeared "generally sterile", supporting prairies of various sizes with scattered oaks. They described the country as being uneven with narrow ridges and many creeks. C. S. Sargent, the first trained forester to visit the area, reported that park-like conditions were still prevalent in the Ozarks in 1859 (Sargent, 1884).
The average annual rainfall for the Ozark Region is 45 to 55 inches. The monthly average rainfall of 3 to 4 inches during the growing season would indicate sufficient moisture for good tree growth, but the significance of these averages is reduced by the frequency of droughts during the growing season. Between 1897 and 1950 there were 15 droughts with 21 to 30 days without rainfall, 10 droughts with 31 to 60 days without rainfall, and 3 droughts with 61 to 90 days without rain. The longest period of time without rainfall during the period was 138 days.
Purpose of Investigation
The purpose of this investigation was to determine which lands should be used for forest production, or range, or both. Such information is needed for conservation planning on farms and ranches in the Ozark region, where approximately 80 percent of the woodland owned by farmers and ranchers is grazed by domestic livestock at some time during the year. The need for such land use determination has. been further intensified by a sharp increase in the production of cattle for beef and veal and the large-scale acquisition of mountain land by ranchers from the Southwest. In addition, the promising results in shrub control obtained with herbicides in the Ozark region have increased the interest in grassland management.
Methods
Soil and other site factors associated with Savannah and forest areas were ascertained and compared. The plant associations found on the sites under different condit(ions of management and disturbance were also determined. Forest tree heights were determined for each of the soils examined-as a measure of soil productivity. The site index, or the average height of the dominant tree or average diameter at 50 years of age, was determined for each area sampled. Correlations of tree growth and soil types were made in areas covered by soil surveys.
The investigation of soil types. and site characteristics in the Ozark region was initiated in the spring of 1950. Sample observations were made on 1,018 plots in 18 counties. Nine soil groups were represented. The total area covered was about 15 million acres. The plots were selected by random sampling.. When a Savannah area that had little or no soil disturbance was found, height and age of the dominant trees were determined and records were made of the soil conditions and vegetation. Measurements were also made on second-growth areas where there had been little or no disturbance. Over two thousand acres of pine plantations, 20 years of age and older, are located in the Ozark area. These pine plantations occur on many types of soils and some occur on areas where enough history is known to insure that they reflect correct site capacity. All of the samples were one* acre in size or larger. The age and height measurements of 3 to 5 trees were recorded on each sample. The same type of observation was made on the timber sites and included data on white oak, red oak, post oak and shortleaf pine.
Depth, texture, permeability and parent material of the soils, and such inhibitory factors as gravels, stoniness and slope, were recorded. Erosion was not considered, since it was of little importance on sites which had not been cultivated or used as pasture. Dip and composition of the underlying rock strata, direction of exposure, general elevation and position on slope were also noted.
Soil Characteristics and Site Index
Available soil surveys divide the Ozark region into: (1) Ozark Highlands, with soils developed on calcareous and dolomite formations, and (2) Ouachita Highlands, with soils developed on nearly horizontal sandstones and shale. The site determinations were made for both areas (Table 1) .
In order to classify the relationship between soil properties and the natural occurrence of forest and native grass, the following soil groups were used: (Fig. 4 ) Group 6. Rough stony land. (Fig. 2 Group 9. Deep, medium-textured, moderately permeable bottomland soils. A summary of the survey data on soil characteristics and site indexes for four species of trees is presented in Table 1 . A statistical analysis of these data shows a significarlt relationship between site index of each species and soil type.
Soil groups 1, 2, 3, 5 and 6 are characteristically Savannah sites, but the growth rate on soil groups 7, 8 and 9 indicates them to be forest sites. Soil Group 4 appears to be a borderline soil in the forestrange margin. The type of vegetation on many large areas of Soil Group 4, however, is praitiie vegetation that produces ample forage for livestock grazing. On some areas of Soil Group 4, particularly on moderate slopes, t,he cover is forest but the trees are of low-site class, predominately post oak, blackjack oak, and some isolated areas of pine. The post oak on Soil Group 4 does not develop the defects usually found on other Savannah sites.
Red cedar is the dominant tree species on Soil Group 3. Associated species are scrub oaks, several species of hickory and ash, chittim and hackberry. The forage composition consists of little bluest,em, switchgrass, wildrye, side-oats grama, dropseeds, muhly, tickclover and lespedeza.
On groups 1, 2, 5 and 6, the dominant trees are post oak, blackjack oak, winged elm and several hickories. Important species of the understory are aster, coreopsis and fleabane. Native legumes included desmodium, lespedeza, acacia and amorpha. Native grasses present include big bluestem, little bluestem, Indiangrass, switchgrass, wild- rye, side-oats grama and eastern gama grass. The growth rate of both cedar and pine is slow. This does not present much of a problem in shrub control, however, since chemicals used in brush control do not affect pine or cedar. The hardwoods on soil groups 1, 2, 5 and 6 grow very slowly, are short bodied and usually develop dieback, hollow boles or other defects before reaching merchantable size. In contrast, the trees on soil groups 7, 8 and 9 grow in close stands and produce long, sound bodies. They make moderate to rapid diameter growth. Spacing usuadly is too close to permit more than a scant undercover of grasses and forbs. On all soil groups investigated, the amount of underbrush has increased due to diminished burning over the last one hundred years. The variations in range of site index for any single soil group may be accounted for by: (1) range of thickness of the profile, (2) differences in proportions of gravel or stone. (3) differences of slope, (4) position on slope, (5) the opportunity for deep rooting through rock fractures and cavities in shallow and very shallow soils, and (6) direction of exposure.
The amount of moisture received and retained by the soil, and made available to plants during the grow-
